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(54) Chain for a chain conveyor, and conveying system comprising such chain 



(57) JA conveyor chain manufactured from plastic, 
which is adapted to move at higher speeds than has 
been conventional heretofore and which is consequently 
particularly suitable to be used in a conveying system 
together! with a conveyor mat to take over products from 
this matjor feed them to it The chain has as a specific 
property! that the front edge and the rear edge of the 
bearing surface of the chain link are of curved, preferably 
ellipticalfy-shaped, design in the plane of the bearing sur- 



face, that the single hinge eye at the rear edge of the 
bearing surface has an upper surface which extends in 
the same plane as the bearing surface and which 
engages through a convexly shaped end in a corre- 
spondingly shaped recess in the bearing surface of the 
adjacent link coupled thereto through the hinge pin. By 
these measures the transition of products to and from 
the chain proceeds extremely smoothly at high speeds 
too. 
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Description 

: This invention relates to a chain for a chain conveyor, 
which chain consists of plastic links having a bearing sur- 
face and a connecting system situated under the bearing 
surface and including two spaced eyes on one side of 
the link, one eye situated between the spaced eyes on 
the opposite side of the link, and a hinge pin pivotally 
interconnecting a pair of successive links, the hinge pin 
being embraced by the two spaced eyes associated with 
one of the links of the pair and the one eye situated 
between the spaced eyes associated with the other link 
of the pair,.whi!e the bearing surfaces, the hinge pins and 
the hinge eyes are designed so that the chain can bend 
..not, only about the hinge pins but also in the plane of 
: transport formed by the bearing surfaces of the succes- 
sive links, and at the underside of the bearing surfaces 
guide surfaces extend downwards perpendicularly to the 
plane of transport. 

Such a conveyor chain is known from NL-A- 
92.02058 and is used, for instance, in bottling plants and 
the-like for conveying bottles along the various stations 
of a bottling line. The chain then moves over rails which 
are provided with guide means which cooperate with the 
guide surfaces provided at the underside of the chain to 
limit the lateral displacement of the chain. Such chains 
are also used in conveying cardboard boxes, cans, (bev- 
erage) tins and the like. Further, such chains find appli- 
cation wherever individual conveyance of products is 
desired. j 

j Also, known are conveyors where the objects to be 
conveyed are conveyed not by means of a chain but by 
means of a mat made up of modules. Such a conveyor 
mat is for instance disclosed in NL-A-92.01999 and can 
be used for conveying the same type of objects as that 
conveyed with chains. 

j There are also conveying systems that utilize mats 
as well as chains and which necessitate the conveyance 
of objects from a mat to a chain vice versa. In such con- 
veying systems consisting of mats and chains, there is 
a,need to be able to use chains of the type described in 
EP-A-0,286,173. This publication describes a plastic 
conveyor chain of the type described in NL-A-92.02058, 
where the hinge pin coupling the links is made from a 
ferromagneticjmaterial. In bends that are present in the 
conveyor track of the chain, the bearing surfaces of the 
links are prevented from going off the rails on which they 
move as a result of the pulling force exerted on the chain 
in the outer bend, by pulling the ferromagnetic hinge pins 
downwards byj means of magnetic force. To that end, U- 
shaped bend segments are arranged in the bends, with 
magnets arranged between the rails in the bottom of the 
U. Such bendj segments in which the chain is retained 
flat on the rails' by means of magnetic force have major 
advantages otar bend segments in which the chain is 
kept flat by means of so-called bevels, i.e. inclined guide 
surfaces provided at the underside of the bearing sur- 
faces of the links, or so-called tabs, i. e. projections which 
cooperate with correspondingly shaped guide surfaces 



on the inside of the bend segment. These advantages 
include a lesser wear of the bend segment and the guide 
surfaces on the chain links, a lower noise production, the 
possibility for the chain to pass any contaminations that 

s are present in the bend segment, such as fragments of 
glass, inasmuch as it can come clear of the track in ver- 
tical direction, and the possibility of speedily cleaning the 
bend segments because the chain can be lifted off the 
rails in the bend without any problems. 

10 However, the use of a chain of the type described in 
EP-A-0,286,173 in combination with a conveyor mat of 
the type described, for instance, in NL-A-92.01 999 is not 
possible without more, because the chain must then 
move at a considerably higher speed than the speed for 

15 which it has been designed and is then subject to exces- 
sive wear inter alia due to the increasing friction espe- 
cially in the bend segments of the transport track which 
the chain traverses. The chain has to run at a high speed 
because when a chain is traveling next to a mat and is 

20 to take over products from the mat, in each case a 
number of products being conveyed in parallel orienta- 
tion on the mat are to be conveyed on the chain in a line 
one behind the other. When, for instance, five cans which 
are being conveyed side by side on the mat are to be 

25 transferred to a single chain by means of guide rails, the 
chain must travel five times as fast as the mat. In addition, 
the transitions between the successive chain (inks cause 
problems in the transverse transfer of products from a 
mat to a chain, as for instance with an inliner, or from a 

30 chain to a mat 

The invention contemplates the provision of a con- 
veyor chain which does not exhibit these drawbacks or 
does so at least to a considerably lesser extent, and 
which can be used in a simple and efficient manner 

35 together with conveyor mats in one conveying system, 
while in the bends of the track of the chain, by means of 
magnetic force, the chain can be held flat on the rails on 
which it moves. 

To that end, the invention provides a conveyor chain 

40 ■ of the above-mentioned type, in which the front edge and 
the rear edge of the bearing surface of the chain link are, 
respectively, convexly and concavely curved in the plane 
of the bearing surface, the single hinge eye at the rear 
edge of the bearing surface has an upper surface which 

45 extends in the same plane as the bearing surface and is 
provided with a convexly curved end, which hinge eye 
engages in a correspondingly shaped recess in the bear- 
ing surface of an adjacent link coupled thereto through 
the hinge pin, and the guide surfaces extend from essen- 

so tially the front edge of the bearing surface to essentially 
the rear edge of the bearing surface. 

By the features according to the invention, a con- 
veyor chain is obtained in which the transition between 
two adjacent links exhibits a much smaller interspace 

55 than in the known chains, and in which, in particular 
owing to the curvature of the front edge and the rear edge 
of the bearing surface of each link, the transport of 
objects in lateral direction proceeds more smoothly, 
while further, when products accumulate on the chain, 
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the chain slides under the products more easily. Owing 
to the guide surfaces having a maximum length because, 
unlike those used in known chain links, they extend from 
the frontledge as far as the rear edge of the bearing sur- 
face of the links, the surface area thereof is maximal and 5 
as a result the wear due to the friction at high speeds can 
be reduced to an acceptable level. 

To make the chain suitable in particular for conveying 
aluminum beverage cans, the bearing surface is pro- 
vided, for instance in the manner known from NL-A- 10 
92.02058, with openings through which the AI2O3 
released as a result of wear at the bottom of the cans 
can be discharged. 

Preferably, also the front edge of the bearing sur- 
face, viewed in a direction perpendicular to that bearing is 
surface; is rounded off, so that the smooth transition of 
products' both in longitudinal and in transverse direction 
is further facilitated. 

Further, it is preferred that the guide surfaces are 
not, as is usual, flat but are slightly concavely curved in 20 
the longitudinal direction of the chain link, with a radius 
corresponding with that of the rails of the bend segment 
in which the chain links are to travel. As a result, the guide 
surfaces l are in contact with the inside of the legs of the 
bend segment no longer solely along a vertical line of 25 
the guide surface but along the entire guide surface, so 
that wear is reduced. 

In accordance with a further elaboration of the inven- 
tion, forjifurther facilitating the transition in transverse 
direction! between a mat and a chain, the height of the 30 
. bearing surface of each chain link is approx. 9 mm, which 
is at least twice the thickness of the bearing surfaces of 
the links of a conventional chain. 

It is noted that NL-A-77.08946 discloses a conveyor 
chain consisting of chain links that is flexible in the plane 35 
of transport, ' where" the single hinge eye of a chain link 
has an upper surface extending in the bearing surface of 
the link and comprises a convex end. These chain links, 
however,' have a bearing surface with a rectilinear front 
edge and a rear edge consisting of two parts tapering 40 
obliquely to the single hinge eye. Further, the guide sur- 
faces of the links only have a very small surface area, so 
that the known chain is entirely unsuitable for the pur- 
pose for which the present chain is intended. 

Further, US-A-4,524,865 discloses a conveyor 45 
chain which consists of chain links and is flexible in the 
plane of transport, where the front edge of the bearing 
surface is convex and the rear edge concave. For the 
rest, however, this chain is of an entirely different type, 
because the successive chain links are not connected so 
by meansof hinge pins but by means of a ball-and-socket 
construction. Accordingly, the chain is not suitable for the 
objective! contemplated by the present invention and, 
' owing in particular to the ball and socket joint, is relatively 
fragile and unsuitable for high speeds. 55 

Finally, FR-A-2,208,830 discloses a conveyor chain 
which shows a great similarity to the chain according to 
the above-mentioned NL-A-92.02058, which chain, how- 
ever, is provided with bevels, i.e. guide surfaces extend- 



ing obliquely outwards relative to the bearing surface of 
the chain links, which can cooperate with corresponding 
obliquely extending side faces on the rails over which the 
chain runs and which serve to prevent the chain going 
off the rails in bends. This known chain contemplates 
accommodating the bending moments occurring in the 
lower part of the chain at a high tensile load by fitting 
additional plastic material in this lower part. This object 
is achieved by making the oblique guide surfaces addi- 
tionally thick, viewed in the transverse direction of the 
link, and by making the single hinge eye of additionally 
heavy construction. The length and the height of the 
guide surfaces, however, are the same as with conven- 
tional plastic chains of the present type. Further, the 
chain links are also conventional in structure, so that the 
front edge of the bearing surface is rectilinear, and the 
rear edge consists of two portions extending obliquely 
towards the single hinge eye, while the end of the single 
hinge eye is also straight. Accordingly, at high speeds 
and in the case of lateral transport of products to the 
chain, this chain exhibits the same drawbacks as the 
chain according to NL-A-92.02058. 

The invention further provides a conveying system 
consisting of at least one conveyor mat made up of mod- 
ules and at least one conveyor chain according to claim 
2, located next to this conveyor mat, which is guided over 
a track comprising at least one bend, in which bend a U- 
shaped bend segment is arranged, the top side of the 
legs of the U defining the rails over which the chain 
moves, the inner surfaces of the legs of the U forming 
the guide means for the guide surfaces of the chain links, 
with magnets being arranged in the bottom of the U- 
shaped segment at least between the rails, character- 
ized in that the height of the bearing surface of the chain 
links is essentially the same as the height of the modules 
of which the mat is made up and that the height of the 
guide surfaces is substantially equal to the height of the 
inside of the legs of the U-shaped bend segment. 

The invention will hereinafter be further explained on 
the basis of an exemplary embodiment with reference to 
the drawings. In the drawings: 

Fig. 1 is a bottom plan view of a chain link for the 
conveyor chain according to the invention; 
Fig. 2 is a side elevation of the chain link according 
to Fig. 1; 

Fig. 3 is a top plan view of the chain link according 
to Fig. 1; 

Fig. 4 is a section along the line IV-IV of Fig. 3; 
Fig. 5 is a section along the line V-V of Fig. 3; 
Fig. 6 is a section along the line VI-VI of Fig. 3; and 
Fig. 7 is a cross section of a bend segment having 
therein a chain made up of chain links according to 
the invention. 

The conveyor chain link 1 shown in Figs. 1-6 com- 
prises a bearing surface 2 and, viewed in the longitudinal 
direction of the chain, at the front two hinge eyes 3 and 
4 and at the back a single hinge eye 5. Arranged between 
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the hinge eyes 3 and 4 on the one hand and the hinge 
eye 5 on the other are stiffening ribs 6 and 7, which also 
form the guide surfaces for the chain along the inside of 
the rails over which the chain moves. The hinge eyes 3 
and 4 of a link are located on opposite sides of a single 
Hinge eye 5 of the next link, the hinge eyes being con- 
nected to each other by a metal hinge pin, not shown. 
The chain links shown are of the type that forms a flexible 
chain which can also be advanced over a transport track 
that includes one or more bends. 

In accordance with the invention, the bearing sur- 
face of each chain link is provided with a convexiy curved 
front edge 8|and a concavely curved rear edge 10. 
According to j the exemplary embodiment shown, the 
..curves of .the edges.8and10follow.the.sameelliptically- 
shaped curve 1 ,' but a different curvature and, optionally, 
mutually slightly different curvatures are also possible. 
As is clearly shown in the drawings, the pair of hinge eyes 
3 and 4 is located entirely under the bearing surface 2, 
so that the rear edge of the bearing surface of the adja- 
cent preceding link comes to lie as closely as possible 
to the front edge of the bearing surface of the link 1 . In 
this manner, the possibility is realized of shifting products 
laterally to and from the conveyor chain without any dis- 
turbance at high speeds too. It can also be seen that the 
single hinge eye 5 has a convexiy curved rear edge, with 
the.hin'ge eye |5' engaging in a correspondingly shaped 
opening in the bearing surface 2 between the hinge eyes 
3|arid 4 at the.front of a next adjacent link. Finally, the 
hinge eye 5 is provided with a flattened portion 5\ which 
forms a surface of engagement for a tooth of a chain 
wheel by which the link 1 is driven when it is part of a 
conveyor chain. 

! To providd the possibility that not only the chain links 
can be movedjaround a drive wheel - for which purpose 
it must be possible for the bearing surfaces of a link to 
tilt forward relative to the bearing surfaces of next adja- 
cent links - but also the bearing surface can tilt slightly 
backwards, so-called backflexing, which makes it possi- 
ble to lift the chain from the bend for inspection, the rear 
edge 10 of a link, in cross section, as can be seen in Fig. 
5,! has a rearwardly extending concavely curved upper 
edge portion 9, which serves to yet minimize the gap 
between adjacent links. In addition, the front edge 8, 
viewed in cross section, has a convexiy rounded upper 
edge, which is' provided for the same purpose and in 
addition promotes a smooth displacement of products to 
and from the chain. 

I As already observed, a chain which is used in a sys- 
tem together with a conveyor mat has to move consider- 
ably faster than has been conventional for chains 
heretofore. To prevent the plastic chain links, and in par- 
ticular the guide surfaces thereof, from wearing too fast, 
these have a maximum length in the chain according to 
the invention, viz. essentially from the extreme front edge 
8 to the rear edge 10, while the height too has been cho- 
sen to be maximal within the practically feasible limits. 
This last aspect is clearly visible in Fig. 7, which is a cross 
section of a bend segment of the type described in EP- 



A-0,286. 1 73, with a U-shaped, plastic body 1 2 and aper- 
manent magnet or magnets 13 arranged between the 
legs 1 5, 1 6 of this U-shaped body. On the top side of the 
legs 1 5 and 1 6 of the U-shaped body moves a chain con- 

s sisting of the links 1 shown in Figs. 1-6, interconnected 
by hinge pins 14 from a ferromagnetic material. These 
hinge pins are attracted by the magnets 1 3 and this pre- 
vents the chain from coming clear of the bend segment 
as a result of the pull exerted thereon in the bend, in par- 

10 ticular on the outside thereof, which is undesired 
because the chain may then run off the bend and/or prod- 
ucts on the chain may fall over. In order to arrange for 
the attractive force of the magnets 13 on the hinge pins 
14 to be sufficiently large to realize the attraction con- 

15 templated, the : distance (between these magnets and the 
hinge pins is preferably minimal, which means a mini- 
mum height of the legs 15 and 16 of the U-shaped seg- 
ment On the other hand, however, there is preferably 
some space between the underside of the chain links 1 

20 and the top of the bend segment between the legs 15 
and 16 to enable the undisturbed passage of the chain 
over dirt and. for instance, fragments of glass disposed 
at that point. In order to provide the chain links with a 
guide surface having a maximum height dimension in 

25 contact with the upright inside of the legs 15 and 1 6, rib- 
shaped extensions 1 1 are provided at the underside of 
these guide surfaces, which extensions extend to within 
a very small distance from the portion of the bend seg- 
ment between the legs 15 and 16, while between these 

30 extensions 11 the underside of the hinge eyes of the 
chain and any connecting ribs is located at a slightly 
greater distance from the bottom of the bend segment in 
order to enable contaminations to be passed. In this 
manner the guide surfaces have a maximum surface 

35 area, so that wear can be minor even at high speeds, 
while the advantages of the known bend with a distance 
between the underside of the chain and the bend seg- 
ment are largely retained. 

Because, viewed over the entire transport track, the 

40 greatest friction arises in the bend portion of that track, 
viz. between a guide surface and the inside of a leg of 
the bend segment, in accordance with the invention the 
guide surfaces 6 and 7, viewed in the direction in which 
the link 1 moves when it is part of a conveyor chain, are 

45 preferably slightly concavely curved. The guide surfaces 
then have a radius which is approximately equal to the 
radius of the inside surface of the legs of a bend segment 
in which the chain moves in use. Due to the large radius 
of the conventional bend segments, the curve of the 

so guide surfaces is not visible in the drawings. 

Fig. 7 also shows that the height d of the bearing 
surfaces of the chain links is greater than in known 
chains. In particular, this height is approximately 9 mm, 
to enable a uniform transition from the upper side of the 

55 bearing surfaces to the upper side of adjacent chain 
mats. 

It will be clear that within the framework of the inven- 
tion, a large number of modifications are possible and 
that for instance the height of the bearing surface of the 
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chain links can vary depending on the type of chain mat 
used. 

Claims 

5 

1 . A chain for a chain conveyor, which chain consists 
of plastic links having a bearing surface and a con- 
necting system situated under the bearing surface 
and including two spaced eyes on one side of the 
link, one eye situated between the spaced eyes on w 
the opposite side of the link, and a hinge pin pivotally 
interconnecting a pair of successive links, the hinge 
pin being embraced by the two spaced eyes associ- 
ated with one of the links of the pair and the one eye, 
situated between the spaced eyes, associated with is 
" the other link of the pair, while the bearing sulfaces, " 
the hinge pins and the hinge eyes are designed so 
that the chain can bend not only about the hinge pins 
but also in the plane of transport formed by^bearing 
surfaces of the successive links, and at the under- 20 
side of the bearing surfaces guide surfaces extend 
downwards perpendicularly to the plane of trans- 
port, characterized in that the front edge and the rear 
edge of the bearing surface of the chain link are, 
respectively, convexly and concavely curved in the 25 
plane of the bearing surface, that the single hinge 
eye at the rear edge of the bearing surface has an 
upper surface that extends in the same plane as the 
bearing surface and is provided with a convexly 
curved end, which hinge eye engages in a corre- 30 
spdndihgly shaped recess in the bearing surface of 
the Adjacent link coupled thereto through the hinge 
pin, and that the guide surfaces extend under the 
bearing surface essentially from the front edge to the 
rearedge. 35 



7. A chain according to at least one of claims 1 -6, char- 
acterized in that the bearing surface is provided with 
openings. 

8. A chain link according to at least one of claims 1-7, 
characterized in that the height of the bearing sur- 
face is approx. 9 mm. 

9. A conveying system consisting of at least one con- 
veyor mat made up of modules and at least one con- 
veyor chain according to claim 2, located next to this 
conveyor mat, which is guided over a track compris- 
ing at least one bend, in which bend a U-shaped 
bend segment is arranged, the top side of the legs 
of the U-shaped segment defining the rails over 

which the chain moves/the inner surfaices of the legs 

of the U-shaped segment forming the guide means 
for the guide surfaces of the chain links, while in the 
bends of the U-shaped segment at least between 
the rails magnets are arranged, characterized in that 
the height of the bearing surface of the chain links 
is essentially the same as the height of the modules 
of which the mat is made up and that the height of 
the guide surfaces is substantially equal to the 
height of the inside of the legs of the U-shaped bend 
segment. 

1 0. A conveying system according to claim 9, character- 
ized in that the guide surfaces, viewed in the direc- 
tion of travel of the chain, are concavely curved. 



A chain according to claim 1, characterized in that 
the | guide surfaces are provided with rib-shaped 
extensions extending beyond the underside of the 
hinge eyes. 

A chain according to claim 1 or 2, characterized in 
that' the guide surfaces, viewed in the direction of 
travel of the chain, are concavely curved. 

i 

A chain according to any one of claims 1 -3, charac- 
terized in that the front edge and the rear edge are 
elliptically curved. 

A chain link according to at least one of claims 1 -4, 
characterized in that the rear edge of the bearing 
surface, viewed in a direction perpendicular to the 
bealring surface, has a rearwardly extending con- 
cavely curved edge portion. 

A chain link according to at least one of claims 1 -5, 
characterized in that the front edge of the bearing 
surface, viewed in a direction perpendicular to the 
bearing surface, is convexly rounded. 
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